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| DEVELDPED. | AFTER THE 600k WAS COMPLETED, 


SCHEMATIC’ SYMBOL 
ANTENNAS |_| 

Mike) Grouno, duagsis| ||| 
INDUCTORS, | TRANSFORMERS |_| 4 
POWER Supplies, Fuses PHLEL GING i al 


|e | AUTHOR REASSEMBLED EACH CIRGUCr TD ELECTRON TUBES bast 
eneck (FOR ERRORS. WHILE. REASONABLE CARE MicROPHONES, ‘SPEAKERS, Lamps a 
WAS EXERCISED |. THE PREPARATION OF THIS INECTORS 110 
TT Swurenes | 2 


~ BOOK, VARIATIONS Iw COMPONENT TOLERANCES. 
| Anil CoNSTRUSTION METHODS.MAY CAUSE THE 

REsutts, You. OBTAIN. TD | DIFFER FROM. THOSE, 
GIVEN HERE. THEREFORE, THE AUTHOR AND. 


~ RELAYS Litt 
_MoToRS, [SOLEmOIDS,, METERS. 
RESISTORS. ES ee 4 


eS BS 


fel tit 


|_| RADIn | SHACK. ASSUME NO RESPoNSIBiZ ITY FOR | _ CAPACITORS ||| | |_| 
|| IE, SurrAgluiry OF THIS_| Book's _.conTemTs__ SEMICONDUCTORS, | ptt 
\-L FOR ANY APPLICATION, SINCE WE HAVE NO 
[eOu TROL OVER THE Use yp. Wkich ThE, DEVICE? PACKAt at 
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BEDLE SHOULD MOVE TD RIGHT AWD one 
BACK TO_IMITIAL POINT, NEEDLE 4 
fm LARGE | vawue cheacrte s 
Qué WHEN VALVE 1s evo) 
BEDLE REMAINS AT oR Lida. 
TER, THE | CAPACITOR It 
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Y) Use| existiwe circuits As. @uILoING Lacks 
‘a foes ENTIRELY NEW gikeuits. | | 


“a ALWAYS Treview THe MANUFACTURER'S SPECI 
FGA ‘TIONS! FOR ACTIVE DEVICES CTRANSISTORS,| 
Tufrdstarceol GiRcuiTs , ETC.) BEFORE USING. THEM 
IN| A Ciaciit.| PAY PARTICULAR ATTENTION To. 
OPERATING VOLTAGES, INPUT AND OUTPUT | RE: 
__ QUIREMENTS AND POTENTIAL PROBLEMS (SUCK as 
See est Noise, Teel £TC.).. |. 
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(13. ByPass lcapacitoes , [wai Not lAlways | | | 
“REQUIRED, CAN PREVENT NOISE AND OSCILLATION | 
INANALOG CIRCUITS AND FALSE TRIGGERING | 
AND) MEMORY. LOSS IN DIGITAL CIRCUITS. IN). 
ANALOG) CIRCUITS PLACE A O.d mE ANO 14.0 4F 
|_CAPAC\TOR ACRDSS BATTERY LEADS WHERE) 

THEY ENTER, THE CIRCUIT BOARD. USE 0,4 iF 

CAPACITORS FROM PoweR SUPPLY, PINS OF | | 

OPERATIONAL AMPLIFIERS TO GROUND. IAN DIGITAL 

CIRCUITS PLACE | A O.4 EF CAPACITOR ACROSS _ 

THE POWER SUPPLY. PINS, OF. EACH CHIP... 


a) COMPONENT SugsTiTUTION Ss GENERALLY. 
OKAY. | HERE ARE SOME GENERAL GUIDELINES: |_| 
O, RESISTORS—Use NEXT closest. VALUE. {| 
| Equal op | HIGHER POWER RATING. ——CrRewir | t 
PERFORMANCE MAY BE ALTERED. FOR EXAMPLE, 
AISMALLER THAN SPECLELED RESISTOR IN SERIES 
WITH AN LED with INCREASE CURRENT -TAROWGA 


THe LED. + ++ +4 Sone 


bi CAPAC ITORS—|USE NEKT CLOSEST \VALLE. Use — 
—EQuaAL, oR HIGHER VOLTAGE RATING. CIRCUIT _| 
PERFORMANCE MAY! BE ALTERED. FOR EXAMPLE,| _ 
USING A (SMALLER THAN SPECIFIED (CAPACITOR _ 
x ia A TIMER CIRCUIT WILL REDUCE THE TIMING CYCLE, 
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[NENTS FoR A HEAT SINK. Avoip! PLACING HEAT 
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(2) THe inPuT AMO QureuT SECTIONS oF 
GAIN /AMPLIFIERS | SHOULD | BE | PHYSICALLY IS) 
FROM! oNE ANOTHER, 
BETWEEN THE INPUT AND OUTPUT WIRING. 


BE FED BACK TO THE INPUT. 


He FSH WILE 
Be Severe - OSCILLATION. | 


13. PowER TRANSISTORS,| ies AND SOME brHer 
COMPONENTS THAT SECOME WARM DURING | OPERA 
SION OFTEN PERFORM BETTER With - AL HEAT. SINK. 
THEREFORE, LEAVE SPACE AROUND sich \coMPo-| 


SENSI TWE_ COMPONENTS, amo nO THAT 
MAY BECOME HOT. | 
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_SIGNIFICANT INTERFERENCE IN| NEARBY! | | 
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STMAT_ARE NoT FIXED In POSITION (BATTERY icLiP 
EoD awe ee eae 


aeecer OBSERVE POLARITY bwo. Powe. 
t . 


Be 


14 


COMPONENT ark am 
is BH ee he 


a SILICONE | GREAS: Must_ge PLACED. feet 
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FOLLOW. THESE STEPS To PRODUCE Success Ful 
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4 POMENTS AND cincuit ||| 
/BoaRDs LCAN. Be, DAMAGED By EXCESSIVE HEAT. + 


WHEREFORE) WHEN, SOLDERING. COMPONENTS 
TOA BOARD, ALWAYS USE_A LOW-WATTAGE 
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[HEATING | CONNECTION 5. RELEASE B ioe tue 
SOLDER. MELTS, . 
|. _DESOLPERIN.G Toa. 
AcrUATE PLUNGER, WHEN SOLDER | eae 
TUCH. T1P OF DOL TD soLdER AND. REL itr 
BULB OR PLUNGER. | REPEAT LE IN! CESS AI é 
DESOLDERING BRAID— PLACE BRAID OVER aes R. 
CONNECTION. PRESS BRAID AGAINST CONNECTION WITH | 
TIP_OF IRON UNTIL SOLDER MELTS. AND. sin BRAID, 


aon THE TIP AccORDING TO |THE INSTRUCTIONS 
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| corrove (SOLDERED..LEADS. i 
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OIL, WAX, GREASE, OR MELTED INSULATION. | 
| Remove! THESE MATERIALS WITH A SDLVENT, | 
STEEL Wool OR FINE SANDPAPER.’ ALWAYS. | 
WEF THE. COPPER. Fol OF | A CIRCUIT BOARD | | 


With, STEEL WOOL, BE SURE THERE IS A Goop 
CONNECTION BETWEEN. SURFACES. BEING SOLDERED. 
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RESISTOR COLOR CODE 


{4X 

BLACK o o@ «f 
BROWN 1 1 X10 

a RED 2 2 * 160 
ORANGE 3 3 ¥ 1,000 

a YELLOW 4 4 xX 10,000 
GREEN 5 5 ¥* 100,000 
BLUE & © * 1,000,000 
vioceT 7 7 & 10,000,000 
GRAY & 8 £ 100,000,000 
WHITE F 3 = 


1 FOURTH BAND INDICATES TOLERANCE (ACCURACY): 
GoLo=*S5% SicveR=*10% Nowe=*20% 


r OHM'S LAW: vere Rew 
I=V/R PeVEeI'R 


ABBREVIATIONS 
A= AMPERE R* RESISTANCE 
| F = FARAD V (oR E) = VOLT 

I * CURRENT We WATT 
P= PoweR SL= OHM 
M (MEG-) = * 1,000,000 
kK CKiLto-) = £ 1,000 
m CMILLI-) = ,oot 

5 M CMICRO-) = . 000 cot 
® CNANO-) = , 000 000 002 

ae P CPico-) = . 000 000 000 001 


